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(54) ROTARY CUTTING TOOL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rotary cutting 
tool capable of preventing chips existing between the 
bottom surface and a machining surface of a tool body 
from damaging the machining surface during cutting. 
SOLUTION: In the rotary cutting tool 1 . a plurality of 
throw-away tips 31 are clamped to the outer periphery 
of the tool body 1 1. A size S of a clearance in the 
rotation shaft G direction between the lower end 1 3 of 
the cutting tool body 1 1 and the lower end 38 of a 
cutting edge of the clamed tips 31 is set 3.0-4.5 mm. 
The clearance is set to be adequately large as long as 
chattering does not occur in the machining surface, so 
that the chips are prevented from damaging the 
machining surface of a work. 
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* NOTICES * ' 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The rotation cutting tool characterized by setting the dimension in the direction of a 
revolving shaft of the lower limit of said body of a rotation cutting tool, and the lower limit of the 
cutting edge of said clamped throwaway tip to 3.0-4.5mm in the rotation cutting tool with which 
two or more throwaway tips were clamped by the periphery of the body of a rotation cutting tool. 

[Claim 2] Said throwaway tip is a rotation cutting tool according to claim 1 which it is [ this 
clamp hole ] unevenly distributed, it is established in the side approach location which counters 
the side which makes not a core but the bottom cutting edge of a throwaway tip. and fitting of 
this clamp hole is carried out to the heights of a blade, and is characterized by said throwaway 
tip being clamped through this blade by said body of a rotation cutting tool while having the 
clamp hole. 

[Claim 3] Said throwaway tip is a rotation cutting tool according to claim 1 or 2 which is the 
thing which comes to unite with a throwaway tip body the extra-high voltage sintered compact 
which makes a cutting edge. 

[Claim 4] The rotation cutting tool according to claim 3 which is that to which said extra-high 
voltage sintered compact uses a diamond as a principal component. 

[Claim 5] The throwaway tip characterized by it being [ this clamp hole ] unevenly distributed, 
and establishing it in the side approach location which counters the side which makes not a core 
but the bottom cutting edge of a rake face of a throwaway tip in a thing equipped with the clamp 
hole which is the throwaway tip clamped by the periphery of the body of a rotation cutting tool, 
and is penetrated to a rake face. 

[Claim 6] The throwaway tip characterized by coming to unify the extra-high voltage sintered 

compact which makes a cutting edge on a throwaway tip body in claim 5. 

[Claim 7] The throwaway tip according to claim 6 which is that to which said extra-high voltage 
sintered compact uses a diamond as a principal component. 



CLAIMS 
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JP.2001-239416.A [DETAILED DESCRIPTION] 1/4 v 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rotation cutting tool used for a face cutter 

(cutter) etc. 

[0002] 

[Description of the Prior Art] drawing 6 shows the cross-section structure of this kind of 
rotation cutting tool (the body of the following and a tool — or it is also only called a body) 1. As 
for this tool 1 , two or more throwaway tips 31 are clamped by the periphery of the body 1 1 of a 
rotation cutting tool. And conventionally, even if the dimension S of protrusions of the direction 
(shaft orientations of a spindle) of revolving-shaft G of the lower limit (transverse plane) 13 of 
the body 1 1 of a cutting tool and the lower limit 38 of the cutting edge of a throwaway tip (only 
henceforth a chip) 31. i.e., the amount of the direction of shaft G of the lower limit 38 of a 
cutting edge, was about 1.5mm and it was large, it just said, it is at most 2.5mm. 
[0003] On the other hand, in cutting with this kind of rotation cutting tool 1 , cutting advances in 
the condition of the generated scraps (chip) of having been held between the lower limit (field) 
13 of the body 1 1 of a tool, and the processing side M of a work piece (a two-dot chain line 
shows) W, without or being discharged a little by the outside of the body 1 1 of a tool. However, 
in such a cutting tool 1, since the path clearance of the processing side (cutting side) M and the 
lower limit 38 of the chip of the body 1 1 of a tool was rubbed against the processing side M of 
1,5-2.5mm and the work piece which the held scraps cut since it was narrow, it gave the blemish 
(scratch blemish) to the processing side M, and had become the cause which attaches a blemish 
to a tool. Moreover, depending on the case, it is bit and crowded with an end cutting edge, and 
the problem of the chipping (breakage) of a chip might be generated. It is possible to enlarge 
spraying the coolant for scraps discharge, for example on the cutting edge of a chip, and a chip 
pocket (space) as solution of such a problem, and to raise eccritic [ of scraps ] etc. 
[0004] 

[Problem(s) to be Solved by the Invention] However, just such solution is inadequate as a 
solution of the aforementioned trouble. Because, in the conventional cutting tool, the dimension 
S of the shaft orientations of the lower limit 1 3 of the body of a tool and the lower limit 38 of a 
chip is too small fundamentally, and it is because it is not functioning as a recess path of scraps. 
In processing the ingredient which especially has stickiness by elasticity comparatively like 
aluminum or an aluminium alloy, the scraps are hard to be discharged upwards and it is easy to 
attach a blemish to a processing side for a low degree of hardness [ work piece / itself ]. 
[0005] This invention was made in view of such a trouble in the conventional rotation cutting 
tool, and aims at offering the rotation cutting tool with which the scraps which exist between the 
lower limit side of the body of a tool and a processing side during cutting can prevent attaching a 
blemish to a processing side effectively. 
[0006] 

[Means for Solving the Problem] In order to cancel the aforementioned trouble, this invention 
according to claim 1 is characterized by setting the dimension in the direction of a revolving 
shaft of the lower limit of said body of a rotation cutting tool, and the lower limit of the cutting 
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edge of said clamped throwaway tip to 3.0-4,5mm in the rotation cutting tool with which two or 
more throwaway tips were clamped by the periphery of the body of a rotation cutting tool, 
[0007] According to the rotation cutting tool of this invention, the dimension, i.e.. the amount of 
a chip, of protrusions in the direction of a revolving shaft of the lower limit of the body of a tool 
and the lower limit of the cutting edge of the throwaway tip clamped (immobilization) is larger 
than 3.0-4.5mm and that of the conventional tool 1.5-2.0mm. That is, since the path clearance of 
a processing side and the lower limit of the body of a tool is large, though according to the 
rotation cutting tool of this invention eccritic [ of the scraps to the outside ] is raised in cutting, 
scraps exist between the lower limit of the body of a tool, and a processing side and it is not 
discharged outside, a blemish is given to the processing side of a work piece, or attaching a 
blemish to a tool is prevented. And since the amount of protrusions is made into the range which 
is 3.0-4.5mm, it becomes insufficient [ rigidity ] and a processing side (cutting side) is not made 
to generate BIBIRI. 

[0008] In said means, said throwaway tip is good for it to be [ this clamp hole ] unevenly 
distributed, it to be established in the side approach location which counters the side which 
makes not a core but the bottom cutting edge of a throwaway tip. for fitting of this clamp hole to 
be carried out to the heights of a blade, and for said throwaway tip to be clamped through this 
blade by said body of a rotation cutting tool while it is equipped with the clamp hole. In the case 
of the tool of the structure which clamps the chip equipped with the clamp hole, in this thing, the 
number of cutting edges (corner) becomes fewer, but it is because it is not necessary to change 
clamp structures, such as a blade by the side of the body of a tool, and the conventional body of 
a tool can be used as it is according to the amount of maldistribution of a clamp hole. 
[0009] Although it can be used irrespective of the quality of the material of a work piece, when 
using for processing of aluminum or an aluminium alloy, especially in order that a blemish may 
tend to attach the rotation cutting tool concerning this invention to the processing side 
fundamentally, it is effective. In addition, the thing which comes to unite with a throwaway tip 
body the extra-high voltage sintered compact which makes a cutting edge as a throwaway tip 
suitable for processing of such a work piece is desirable. That (diamond sintered compact object 
(PCD)) to which this extra-high voltage sintered compact uses a diamond as a principal 
component especially is suitable for processing of aluminum or an aluminium alloy. But the thing 
which comes to unite a cubic system boron-nitride sintered compact (CBN) with a cutting edge 
in processing of a high degree-of-hardness ingredient to manufacture by cemented carbide, the 
ceramic, a cermet, etc. depending on a work piece is desirable. 

[0010] In the thing equipped with the clamp hole penetrated to a rake face, the suitable 
throwaway tip for the rotation cutting tool of this invention is a throwaway tip clamped by the 
periphery of the body of a rotation cutting tool, and it is established [ it is / this clamp hole / 
unevenly distributed, and ] in the side approach location which counters the side which is not 
the core of the rake face of a throwaway tip and makes a bottom cutting edge. That is. the part 
in which the clamp hole site was made unevenly distributed, and said rotation cutting tool 
concerning this invention can consist of easily that it should be unevenly distributed and this 
clamp hole should be prepared so that the side which counters the side which makes not a core 
but the bottom cutting edge of a rake face of a throwaway tip might be approached. 
[0011] 

[Embodiment of the Invention] The operation gestalt of the cutting tool concerning this invention 
is explained to a detail with reference to drawing 1 - dra wing 5 . Among drawing, one is a cutting 
tool concerning this operation gestalt. and the chip clamp slot 16 is cut in the fixed range 
upwards from the lower limit 13 of the peripheral face 12 of the body 1 1 of a tool (cutter body) 
which makes the shape of an approximate circle column. Two or more these chip clamp slots 16 
are established in the circumference of Axis G by the equiangular distance. And it is constituted 
so that the blade (cartridge) 41 with which degree chip 31 which carries out an account was 
attached in each chip clamp slot 16 may be thrust into the screw hole 18 which let the clamp 
screw member 51 pass to the pipe 42. and was established in the bottom 17 of the chip clamp 
slot 16 and it can clamp. In addition, it is supposed that the periphery approach part of the lower 
limit 13 of the body 11 of a tool is flat, a groove is cut in the shape of a taper toward a core, and 
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the mounting hole 20 to a spindle is established in the center section (axis section). As 
mentioned above, there is no point that body of tool 1 1 the very thing used for this gestalt 
differs from the conventional thing. 

[0012] On the other hand, the throwaway tip 31 currently used in this gestalt makes an 
abbreviation parallelogram by fixed thickness, and forms the 2 sides which counter for a long 
time to the conventional rhombus chip with a hole. That is. the clamp hole 35 of a circle diameter 
is established in the side approach location which is the center of the cross direction in the long 
side, and counters the bottom cutting edge 32. The blade 41 which carried out the deer and 
which was made Into the condition of having fitted the clamp hole 35 into the heights (cylinder 
section) 44 of the chip anchoring section 43 of a blade 41 is set to the chip clamp slot 16, and it 
is being fixed to the body 1 1 of a tool by the bell and spigot of the clamp screw member 51 . In 
addition, 61 in dra wing 3 is a wedge which presses down the rake face side of a chip 31. 
Moreover, 63 is a screw for adjustment of the axial direction, and it is constituted so that it may 
be thrust into the screw hole 19 established in the bottom 17 of the chip clamp slot 16. 
[0013] In addition, low attachment of the diamond sintered compact (PCD) 37 shall be carried 
out in the lower limit 38 of the angle which the body 32 of a chip consists of cemented carbide, 
and the bottom cutting edge 32 and the periphery cutting edge 33 make, and the throwaway tip 
31 used for this gestalt shall be suitable for processing of aluminum or an aluminium alloy. 
[0014] Thus, as for the cutting tool 1 of this gestalt with which the chip 31 was clamped, the 
dimension S of the direction of revolving-shaft G of the lower limit 38 of a chip 31 and the lower 
limit 13 of the body 1 1 of a tool is set as 4.0mm. in addition, two sides which, as for increase of 
this dimension S of downward protrusions, i.e., the amount of a chip 31, the conventional 
rhombus chip with a hole counters — a fixed dimension — it lengthens for a long time and is the 
same as that by which low attachment of PCD37 was carried out at the acute-angle section of 
that lengthened part. Therefore, with this gestalt, only a chip 31 differs from the conventional 
thing, 

[0015] A deer is carried out, such a rotation cutting tool 1 is attached through the fixed screw 
member which is not illustrated to the spindle of the face cutter board, and it is used for carrying 
out planing of the work piece (a two-dot chain line showing) W clamped on the table etc. And at 
the time of the cutting, since 1.5mm or more is larger than 4mm and the former, the path 
clearance between the processing side M and the lower limit 1 3 of the body 1 1 of a tool is also 
greatly secured for the dimension S of the direction of revolving-shaft G of the lower limit 38 of 
the cutting edge of a chip 31, and the lower limit 13 of the body 1 1 of a tool. Therefore, even if 
eccritic [ of the scraps to the outside of a chip 31 ] is raised in cutting and scraps exist between 
the lower limit 13 of the body 1 1 of a tool, and the processing side M. a blemish is given to the 
processing side M of a work piece W, or attaching a blemish to a tool is prevented. 
[0016] Here, the body of a tool considered as the cutting rotation tool of a six-sheet cutting 
edge for the diameter of 80mm, test cutting of the **-ed material was carried out as a block 
made from aluminum (every direction of 100mm each, die length of 200mm), and the processing 
side M of a work piece W was investigated, however, cutting conditions are 50mm (50%) in 
spindle (engine-speed S):10000rpm. table feed-rate (F):3000 mm/min, feed-per-revolution 
(fz):0.05mm per one cutting edge, amount (depth d):of infeeds3mm, and infeed width of face, and 
cut **-ed material under wet conditions covering die length of 200mm now. in addition, a chip is 
based on the thing (the inscribed circle of 12.7mm, the amount of protrusions of S:2.5mm) of ISO 
and CPGA432 type (example of a comparison), and counters based on it — two sides are 
lengthened and PCD is united with a corner. The amount S of protrusions was changed as shown 
in Table 1. Moreover, each periphery cutting-edge angle (corner angle) was made into 0 times. A 
result is as having been shown in Table 1, and is based on viewing except field roughness. 
[0017] 
[Table 1] 
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[0018] In 2.5mm or less, the scar according [ the amount of protrusions ] to scraps was seen in 
the processing side as shown in Table 1 . On the other hand, it projected and the scar according 
[ an amount ] to scraps to a processing side at 3.0mm or more was not seen. Moreover, also 
about the field roughness of a processing side, when the amount of protrusions was set to 
3.0mm or more, a big reduction was seen. In addition, by 5.0mm or more, BIBIRI was seen for the 
amount of protrusions in the processing side. From these things, it is understood that it is 
appropriate for the amount of protrusions of the cutting edge of a chip 31 to be referred to as 
3.0-4.5mm. 

[0019] This invention sets the dimension in the direction of a revolving shaft of the lower limit of 
the body of a tool, and the lower limit of the cutting edge of the clamped chip to 3.0~4.5mm. and 
in the range which does not deviate from the summary, the design change of it is carried out 
suitably, and it can materialize it For example, although said gestalt explained by the case where 
it equips with the chip of a parallelogram, the configuration of the chip which can be used is not 
limited to this. Furthermore, although a chip is a thing with a hole and was explained, also in what 
has a nothing hole, it is applicable. Furthermore, what is necessary is just to let the quality of the 
material of a chip or its cutting edge be a proper thing according to a work piece. 
[0020] 

[Effect of the Invention] the range which BIBIRI does not produce [ the path clearance of a 
processing side and the lower limit of the body of a tool ] in 3.0-4.5mm and a processing side 
according to the rotation cutting tool of this invention so that clearly from the above explanation 
— optimum dose, since it is enlarged Though eccritic [ of the scraps to the outside ] is raised in 
cutting, scraps exist between the lower limit of the body of a tool, and a processing side and it is 
not discharged outside, a blemish is given to the processing side of a work piece, or attaching a 
blemish to a tool is prevented. 
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[Field of the Invention] This invention relates to the rotation cutting tool used for a face cutter 

(cutter) etc. 
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PRIOR ART 



[Description of the Prior Art] drawin g 6 shows the cross-section structure of this kind of 
rotation cutting tool (the body of the following and a tool — or it is also only called a body) 1. As 
for this tool 1 . two or more throwaway tips 31 are clamped by the periphery of the body 1 1 of a 
rotation cutting tool. And conventionally, even if the dimension S of protrusions of the direction 
(shaft orientations of a spindle) of revolving-shaft G of the lower limit (transverse plane) 13 of 
the body 11 of a cutting tool and the lower limit 38 of the cutting edge of a throwaway tip (only 
henceforth a chip) 31, i.e., the amount of the direction of shaft G of the lower limit 38 of a 
cutting edge, was about 1,5mm and it was large, it just said, it is at most 2.5mm. 
[0003] On the other hand, in cutting with this kind of rotation cutting tool 1, cutting advances in 
the condition of the generated scraps (chip) of having been held between the lower limit (field) 
13 of the body 1 1 of a tool, and the processing side M of a work piece (a two-dot chain line 
shows) W, without or being discharged a little by the outside of the body 1 1 of a tool. However, 
in such a cutting tool 1, since the path clearance of the processing side (cutting side) M and the 
lower limit 38 of the chip of the body 1 1 of a tool was rubbed against the processing side M of 
1.5-2.5mm and the work piece which the held scraps cut since it was narrow, it gave the blemish 
(scratch blemish) to the processing side M, and had become the cause which attaches a blemish 
to a tool. Moreover, depending on the case, it is bit and crowded with an end cutting edge, and 
the problem of the chipping (breakage) of a chip might be generated. It is possible to enlarge 
spraying the coolant for scraps discharge, for example on the cutting edge of a chip, and a chip 
pocket (space) as solution of such a problem, and to raise eccritic [ of scraps ] etc. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] the range which BIBIRI does not produce [ the path clearance of a 
processing side and the lower limit of the body of a tool ] in 3.0-4.5mm and a processing side 
according to the rotation cutting tool of this invention so that clearly from the above explanation 
— optimum dose, since it is enlarged Though eccritic [ of the scraps to the outside ] is raised in 
cutting, scraps exist between the lower limit of the body of a tool, and a processing side and it is 
not discharged outside, a blemish is given to the processing side of a work piece, or attaching a 
blemish to a tool is prevented. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, just such solution is inadequate as a 
solution of the aforementioned trouble. Because, in the conventional cutting tool, the dimension 
S of the shaft orientations of the lower limit 1 3 of the body of a tool and the lower limit 38 of a 
chip is too small fundamentally, and it is because it is not functioning as a recess path of scraps. 
In processing the ingredient which especially has stickiness by elasticity comparatively like 
aluminum or an aluminium alloy, the scraps are hard to be discharged upwards and it is easy to 
attach a blemish to a processing side for a low degree of hardness [ work piece / itself ]. 
[0005] This invention was made in view of such a trouble in the conventional rotation cutting 
tool, and aims at offering the rotation cutting tool with which the scraps which exist between the 
lower limit side of the body of a tool and a processing side during cutting can prevent attaching a 
blemish to a processing side effectively. 
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MEANS 



[Means for Solving the Problem] In order to cancel the aforementioned trouble, this invention 
according to claim 1 is characterized by setting the dimension in the direction of a revolving 
shaft of the lower limit of said body of a rotation cutting tool, and the lower limit of the cutting 
edge of said clamped throwaway tip to 3.0-4.5mm in the rotation cutting tool with which two or 
more throwaway tips were clamped by the periphery of the body of a rotation cutting tool. 
[0007] According to the rotation cutting tool of this invention, the dimension, i.e., the amount of 
a chip, of protrusions In the direction of a revolving shaft of the lower limit of the body of a tool 
and the lower limit of the cutting edge of the throwaway tip clamped (immobilization) is larger 
than 3.0-4.5mm and that of the conventional tool 1 .5-2.0mm. That is, since the path clearance of 
a processing side and the lower limit of the body of a tool is large, though according to the 
rotation cutting tool of this invention eccritic [ of the scraps to the outside ] is raised in cutting, 
scraps exist between the lower limit of the body of a tool, and a processing side and it is not 
discharged outside, a blemish is given to the processing side of a work piece, or attaching a 
blemish to a tool is prevented. And since the amount of protrusions is made into the range which 
is 3.0-4.5mm, it becomes insufficient [ rigidity ] and a processing side (cutting side) is not made 
to generate BIBIRI. 

[0008] In said means, said throwaway tip is good for it to be [ this clamp hole ] unevenly 
distributed, it to be established in the side approach location which counters the side which 
makes not a core but the bottom cutting edge of a throwaway tip, for fitting of this clamp hole to 
be carried out to the heights of a blade, and for said throwaway tip to be clamped through this 
blade by said body of a rotation cutting tool while it is equipped with the clamp hole. In the case 
of the tool of the structure which clamps the chip equipped with the clamp hole, in this thing, the 
number of cutting edges (corner) becomes fewer, but it is because it is not necessary to change 
clamp structures, such as a blade by the side of the body of a tool, and the conventional body of 
a tool can be used as it is according to the amount of maldistribution of a clamp hole. 
[0009] Although it can be used irrespective of the quality of the material of a work piece, when 
using for processing of aluminum or an aluminium alloy, especially in order that a blemish may 
tend to attach the rotation cutting tool concerning this invention to the processing side 
fundamentally, it is effective. In addition, the thing which comes to unite with a throwaway tip 
body the extra-high voltage sintered compact which makes a cutting edge as a throwaway tip 
suitable for processing of such a work piece is desirable. That (diamond sintered compact object 
(PCD)) to which this extra~high voltage sintered compact uses a diamond as a principal 
component especially is suitable for processing of aluminum or an aluminium alloy. But the thing 
which comes to unite a cubic system boron-nitride sintered compact (CBN) with a cutting edge 
in processing of a high degree^of-hardness ingredient to manufacture by cemented carbide, the 
ceramic, a cermet, etc. depending on a work piece is desirable. 

[0010] In the thing equipped with the clamp hole penetrated to a rake face, the suitable 
throwaway tip for the rotation cutting tool of this invention is a throwaway tip clamped by the 
periphery of the body of a rotation cutting tool, and it is established [ it is / this clamp hole / 
unevenly distributed, and ] in the side approach location which counters the side which is not 
the core of the rake face of a throwaway tip and makes a bottom cutting edge. That is, the part 
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in which the clamp hole site was made unevenly distributed, and said rotation cutting tool 
concerning this invention can consist of easily that it should be unevenly distributed and this 
clamp hole should be prepared so that the side which counters the side which makes not a core 
but the bottom cutting edge of a rake face of a throwaway tip might be approached. 
[0011] 

[Embodiment of the Invention] The operation gestalt of the cutting tool concerning this invention 
is explained to a detail with reference to drawing 1 - drawing, 5 . Among drawing, one is a cutting 
tool concerning this operation gestalt, and the chip clamp slot 16 is cut in the fixed range 
upwards from the lower limit 13 of the peripheral face 12 of the body 1 1 of a tool (cutter body) 
which makes the shape of an approximate circle column. Two or more these chip clamp slots 16 
are established in the circumference of Axis G by the equiangular distance. And it is constituted 
so that the blade (cartridge) 41 with which degree chip 31 which carries out an account was 
attached in each chip clamp slot 16 may be thrust into the screw hole 18 which let the clamp 
screw member 51 pass to the pipe 42, and was established in the bottom 17 of the chip clamp 
slot 16 and it can ctamp. In addition, it is supposed that the periphery approach part of the lower 
limit 13 of the body 1 1 of a tool is flat, a groove is cut in the shape of a taper toward a core, and 
the mounting hole 20 to a spindle is established in the center section (axis section). As 
mentioned above, there is no point that body of tool 1 1 the very thing used for this gestalt 
differs from the conventional thing. 

[0012] On the other hand, the throwaway tip 31 currently used in this gestalt makes an 
abbreviation parallelogram by fixed thickness, and forms the 2 sides which counter for a long 
time to the conventional rhombus chip with a hole. That is, the clamp hole 35 of a circle diameter 
is established in the side approach location which is the center of the cross direction in the long 
side, and counters the bottom cutting edge 32. The blade 41 which carried out the deer and 
which was made into the condition of having fitted the clamp hole 35 into the heights (cylinder 
section) 44 of the chip anchoring section 43 of a blade 41 is set to the chip clamp slot 16, and it 
is being fixed to the body 1 1 of a tool by the bell and spigot of the clamp screw member 51. In 
addition, 61 in drawing 3 is a wedge which presses down the rake face side of a chip 31. 
Moreover, 63 is a screw for adjustment of the axial direction, and it is constituted so that it may 
be thrust into the screw hole 19 established in the bottom 17 of the chip clamp slot 16. 
[0013] In addition, low attachment of the diamond sintered compact (PCD) 37 shall be carried 
out in the lower limit 38 of the angle which the body 32 of a chip consists of cemented carbide, 
and the bottom cutting edge 32 and the periphery cutting edge 33 make, and the throwaway tip 
31 used for this gestalt shall be suitable for processing of aluminum or an aluminium alloy. 
[0014] Thus, as for the cutting tool 1 of this gestalt with which the chip 31 was clamped, the 
dimension S of the direction of revolving-shaft G of the lower limit 38 of a chip 31 and the lower 
limit 13 of the body 1 1 of a tool is set as 4.0mm. in addition, two sides which, as for increase of 
this dimension S of downward protrusions, i.e., the amount of a chip 31, the conventional 
rhombus chip with a hole counters — a fixed dimension — it lengthens for a long time and is the 
same as that by which low attachment of PCD37 was carried out at the acute-angle section of 
that lengthened part. Therefore, with this gestalt, only a chip 31 differs from the conventional 
thing. 

[0015] A deer is carried out, such a rotation cutting tool 1 is attached through the fixed screw 
member which is not illustrated to the spindle of the face cutter board, and it is used for carrying 
out planing of the work piece (a two-dot chain line showing) W clamped on the table etc. And at 
the time of the cutting, since 1.5mm or more is larger than 4mm and the former, the path 
clearance between the processing side M and the lower limit 13 of the body 1 1 of a tool is also 
greatly secured for the dimension S of the direction of revolving-shaft G of the lower limit 38 of 
the cutting edge of a chip 31 . and the lower limit 1 3 of the body 1 1 of a tool. Therefore, even if 
eccritic [ of the scraps to the outside of a chip 31 ] is raised in cutting and scraps exist between 
the lower limit 13 of the body 1 1 of a tool, and the processing side M, a blemish is given to the 
processing side M of a work piece W. or attaching a blemish to a tool is prevented. 
[0016] Here, the body of a tool considered as the cutting rotation tool of a six^sheet cutting 
edge for the diameter of 80mm. test cutting of the **-ed material was carried out as a block 
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made from aluminum (every direction of 100mm each, die length of 200mm), and the processing 
side M of a work piece W was investigated, however, cutting conditions are 50mm (50%) in 
spindle (engine-speed S):10000rpm. table feed-rate (F):3000 mm/min, feed-per-revolution 
(f2):0,05mm per one cutting edge, amount (depth d):of infeeds3mm, and infeed width of face, and 
cut **-ed material under wet conditions covering die length of 200mm now. in addition, a chip is 
based on the thing (the inscribed circle of 1 2.7mm, the amount of protrusions of S:2.5mm) of ISO 
and CPGA432 type (example of a comparison), and counters based on it — two sides are 
lengthened and PCD is united with a corner. The amount S of protrusions was changed as shown 
in Table 1. Moreover, each periphery cutting-edge angle (corner angle) was made into 0 times. A 
result is as having been shown in Table 1 , and is based on viewing except field roughness. 
[0017] 
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[0018] In 2.5mm or less, the scar according [ the amount of protrusions ] to scraps was seen in 
the processing side as shown in Table 1. On the other hand, it projected and the scar according 
[ an amount ] to scraps to a processing side at 3.0mm or more was not seen. Moreover, also 
about the field roughness of a processing side, when the amount of protrusions was set to 
3.0mm or more, a big reduction was seen. In addition, by 5.0mm or more, BIBIRI was seen for the 
amount of protrusions in the processing side. From these things, it is understood that it is 
appropriate for the amount of protrusions of the cutting edge of a chip 31 to be referred to as 
3.0-4.5mm. 

[0019] This invention sets the dimension in the direction of a revolving shaft of the lower limit of 
the body of a tool, and the lower limit of the cutting edge of the clamped chip to 3.0-4.5mm, and 
in the range which does not deviate from the summary, the design change of it is carried out 
suitably, and it can materialize it. For example, although said gestalt explained by the case where 
it equips with the chip of a parallelogram, the configuration of the chip which can be used is not 
limited to this. Furthermore, although a chip is a thing with a hole and was explained, also in what 
has a nothing hole, it is applicable. Furthermore, what is necessary is just to let the quality of the 
material of a chip or its cutting edge be a proper thing according to a work piece. 
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* NOTICES * 

JPO and NCIPI are not. responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Central drawing of longitudinal section of the body of a tool which constitutes the 
rotation cutting tool of this invention, and drawing explaining the physical relationship of the 
lower limit and chip lower limit. 

[Drawing 2] Central drawing of longitudinal section of the rotation cutting tool of this invention. 
[Drawing 3] The partial side elevation of drawing 2 . 

iQls^Y^hsA} Drawing and B as which A regarded the chip from the rake face side before the 
clamp set to the blade are a decomposition right side view before the set of A. 
[Drawing 5] The expansion front view of the throwaway tip used for the rotation cutting tool of 
this invention. 

[Drawing 6] Central drawing of longitudinal section explaining the physical relationship of the 
lower limit of the chip of the conventional rotation cutting tool, and the lower limit of the body of 
a tool. 

[Description of Notations] 

I Rotation Cutting Tool 

I I Body of Rotation Cutting Tool 

1 3 Lower Limit of Body of Rotation Cutting Tool 

31 Throwaway Tip 

32 Bottom Cutting Edge of Throwaway Tip 
35 Clamp Hole of Throwaway Tip 

37 Extra-high Voltage Sintered Compact 

38 Lower Limit of Cutting Edge of Throwaway Tip 
41 Blade 

44 Heights of Blade 
G Revolving shaft 

S The dimension of the direction of a revolving shaft of the lower limit of the body of a tool, and 
the lower limit of the cutting edge of a chip 
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Title: 

ROTARY CUTTING TOOL 



Abstract: 

PROBLEM TO BE SOLVED: To provide a rotary cutting tool capable of preventing chips 

existing between the bottom surface and a machining surface of a tool body from 
damaging the machining surface during cutting. SOLUTION: in the rotary cutting tool 1, a 
plurality of throw-away tips 31 are clamped to the outer periphery of the tool body 11. A 
size S of a clearance in the rotation shaft G direction between the lower end 13 of the 
cutting tool body 11 and the lower end 38 of a cutting edge of the clamed tips 31 is set 
3.0-4.5 mm. The clearance is set to be adequately large as long as chattering does not 
occur in the machining surface, so that the chips are prevented from damaging the 

machining surface of a work. 
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